Engineering Microbes to Synthesize Plant Isoprenoids.
Humans constantly look for faster, more economical, and more sustainable ways to produce chemicals that originally harvested from nature. Over the past two decades, substantial progress has been made toward this goal by harnessing enzymes and cells as biocatalysts. For example, enzymes of slow-growing plants can be reconstituted in microbes, which empower them with the ability to produce useful plant metabolic compounds from sugars faster than plants. In this chapter, we provide protocols for producing isoprenoids - a large group of useful natural products - in microbes. It has been found that expression of genes encoding plant enzymes and selected endogenous genes must be delicately adjusted in microbes, otherwise isoprenoid production is negatively affected. Therefore, we focus on how to balance gene expression in Escherichia coli and use process engineering to increase its isoprenoid production. We also introduce our recent work on the use of microbial consortia and provide protocols for using yeast to help E. coli functionalize its isoprenoid product. Together, the methods and protocols provided here should be useful to researchers who aim to use microbes to synthesize novel isoprenoids.